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(54) SEMICONDUCTOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device of an effective 
electromagnetic wave shielding structure which 
can be manufactured on a mass production 
basis with a high productivity and reliability 
and can be effectively used as a thin surface 
mounting type device. 

SOLUTION: At least one surface of a sealing 
resin material 3 is covered with a metal foil 5a 
which in turn is electrically connected to ground 
leads 20 located inside sealing resin 3 through 
conductors 6a passed through the sealing resin 
3. In the semiconductor manufacturing method, 
at the time of molding the sealing resin 3, holes 
for later filling of the conductors 6a are made or the molding of the sealing resin 3 is 
carried out under such a condition that the conductors 6a are already inserted in molds 
prior to resin injection, whereby the device of the aforementioned structure can be 
manufactured on a mass production basis. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device to which the metallic foil is characterized by having flowed 
with the grand lead concerned in the semiconductor device to which the closure of a 
semiconductor device and a part of leadframe was carried out with closure resin with the 
conductor which reaches the grand lead of a leadframe through the inside of closure resin while 
at least 1 front face of closure resin is covered with the metallic foil. 
[Claim 2] the above ~ the semiconductor device according to claim 1 characterized by a 
conductor being an organic material containing a metal. 

[Claim 3] While being the manufacture approach of a semiconductor device according to claim 1 
or 2 and fixing the pin extended in the metal mold closing motion direction within the metal 
mold cavity concerned at least to one side of the metal mold of the pair for closure resin shaping 
In the condition of having carried out temporary immobilization of the metallic foil in the 
condition of having made the metal mold cavity side penetrating the above-mentioned pin, and 
having arranged the semiconductor device and a part of leadframe inside metal mold Even if 
there is little closure resin by mold clamp carrying out and pouring in resin, the whole surface is 
covered by the metallic foil, and the hole after obtaining the semiconductor device with which 
the hole which reaches the grand lead of a leadframe through the metallic foil and closure resin 
was dug -- the manufacture approach of the semiconductor device characterized by being filled 
up with a conductor inside. 

[Claim 4] While being the manufacture approach of a semiconductor device according to claim 1 
or 2 and forming the through tube which passes to a metal mold cavity at least at one side of the 
metal mold of the pair for closure resin shaping The metallic foil by which a hole or opening was 
formed in the metal mold cavity side in the predetermined location After mold clamp carrying 
out in the condition of having carried out temporary immobilization so that the hole, or opening 
and the above-mentioned through tube might lap, and having arranged the semiconductor device 
and a part of leadframe inside metal mold, the above-mentioned through tube ~ minding ~ the 
inside of a metal mold cavity ~ a conductor ~ the manufacture approach of the semiconductor 
device characterized by inserting a chip, making the tip result even in the grand lead of a 
leadframe, and subsequently to the interior of metal mold pouring in resin. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device of a plastic molded 
type, semiconductor device, and the manufacture approach of the plastic molded type equipped 
with the electromagnetic wave shielding function in more detail about the manufacture approach. 
[0002] 

[Description of the Prior Art] The need for the electromagnetic wave shielding is becoming still 
larger with improvement in the speed of actuation of a semiconductor device in recent years. It is 
cheap, and excels in mass-production nature, and the electromagnetic shielding function is 
demanded with the natural thing also about the semiconductor device of the plastic molded type 
currently used abundantly especially at the noncommercial use. 

[0003] Although much proposals are already made about electromagnetic wave shielding of a 
semiconductor device, fundamentally, the main front face of a semiconductor device was 
covered with conductive ingredients, such as a metal plate and a metallic foil, and it has already 
become clear that it is an effective solution to take the structure of grounding the conductive 
ingredient. 

[0004] within closure resin , it become the island of touch-down potential in which the 
semiconductor device be carried , it hang from a conductor , and a pin connect , while put the 
shielding plate which consist of a conductive ingredient on the top face of closure resin , it hang , 
a pin pull out outside from the side face of closure resin , it bend towards the upper part , and the 
structure linked to a shielding plate be indicate by the former , for example , JP,4-277661,A , as a 
concrete proposal of electromagnetic wave shielding with such fundamental structure . 
[0005] Moreover, the front face of closure resin is plastered with the electric conduction film, 
and the structure which connected the electric conduction film by the external piece of 
connection to the grounded circuit of the substrate carrying a semiconductor device is indicated 
byJP,62-4347,A. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, facing taking the above mentioned 
fundamental structure the effective thing is proved to electromagnetic wave shielding of a 
semiconductor device that it is, and becoming a problem will be the point whether to become 
what was excellent in dependability at the productivity list, if it has the concrete structure what. 
[0007] Among each proposal illustrated previously, although it is necessary to bend so that the 
shielding [ which was pulled out outside from the side face of closure resin in the former thing ] 
plate which hung and was put on the top face of closure resin in the pin may be touched It is 
difficult to realize such a process by the high yield on the basis of good productivity, and to 
present mass production, and in the latter thing It is necessary to connect the grounded circuit of 
a substrate with the electric conduction film on the top face of equipment using an external 
member, and there is a problem of reducing the workability or productivity in a mounting 
process, at the time of mounting of a semiconductor device. 

[0008] Moreover, also in which proposal, in order to hang the touch-down of a conductive 
ingredient prepared in the top face of closure resin on the outside of closure resin and to perform 
it by the pin or the external piece of connection, especially thickness is unsuitable for applying to 
the thin semiconductor device for surface mounts which is about 0.4-2.0mm. 



[0009] This invention aims at offer of the manufacture approach to the semiconductor device 
which was made in view of such the actual condition, has effective electromagnetic wave 
shielding structure, and has the structure which can be mass-produced on the basis of high 
productivity and dependability, moreover applies to the above semiconductor devices for thin 
surface mounts, and has effective structure especially. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
semiconductor device of this invention is characterized by the metallic foil by having flowed 
with the grand lead concerned in the semiconductor device to which the closure of a 
semiconductor device and a part of leadframe was carried out with closure resin with the 
conductor which reaches the grand lead of a leadframe through the inside of closure resin while 
at least 1 front face of closure resin is covered with the metallic foil. 

[001 1] Moreover, the manufacture approach of the semiconductor device of this invention is an 
approach of manufacturing the semiconductor device which has the above-mentioned 
configuration. While fixing the pin extended in the metal mold closing motion direction in the 
inside of the metal mold cavity at least to one side of the metal mold of the pair for closure resin 
shaping In the condition of having carried out temporary immobilization of the metallic foil in 
the condition of having made the metal mold cavity side penetrating the above-mentioned pin, 
and having arranged the semiconductor device and a part of leadframe inside metal mold the 
hole after obtaining the semiconductor device with which the hole of closure resin which the 
whole surface is covered by the metallic foil at least, and reaches the grand lead of a leadframe 
through the metallic foil and closure resin was dug by mold clamp carrying out and pouring in 
resin -- it characterizes by being filled up with a conductor inside. 

[0012] As other methods of manufacturing a semiconductor device with the same configuration, 
furthermore, in this invention While forming at least in one side of the metal mold of the pair for 
closure resin shaping the through tube which passes to a metal mold cavity The metallic foil by 
which a hole or opening was formed in the metal mold cavity side in the predetermined location 
After mold clamp carrying out in the condition of having carried out temporary immobilization 
so that the hole, or opening and the above-mentioned through tube might lap, and having 
arranged the semiconductor device and a part of leadframe inside metal mold, the above- 
mentioned through tube ~ minding ~ the inside of a metal mold cavity ~ a conductor ~ insert a 
chip, the tip is made to result even in the grand lead of a leadframe, and the approach of 
subsequently to the interior of metal mold pouring in resin can also be adopted. 
[0013] In the semiconductor device of this invention, although the field of the closure resin 
covered with a metallic foil should just be either while on the two front faces of main of a 
semiconductor device, it is more desirable to cover both main front faces. 
[0014] Moreover, if it is in the semiconductor device using a multilayer leadframe a wrap case 
about the both sides on the two front faces of main of a semiconductor device, one metallic foil 
may be made to use also [ metallic foil / for semiconductor device loading ] by the metallic foil 
in the semiconductor device of this invention (refer to drawing 4 ). 

[0015] As for the thickness of the metallic foil which covers the front face of closure resin in this 
invention, it is desirable to be referred to as 10 micrometers or more and 40 micrometers or less, 
and to this metallic foil, it is desirable to prepare a heat-resistant organic material layer with a 
thickness of 0.1-50 micrometers in the contact surface with closure resin, when making an 
adhesive property with closure resin good. Although use of various well-known heat-resisting 
material is possible as such a heat-resistant organic material, an epoxy resin, polyimide resin, 



carbodiimide resin, polyetherimide resin, etc. can specifically be mentioned. Moreover, it is 
desirable to form the marking layer which applied the ingredient which added the suitable 
pigment for the same heat-resistant organic material as the above in the field which becomes the 
front-face side of the semiconductor device of this metallic foil. 

[0016] Although especially the quality of the material of the metallic foil used in this invention is 
not limited, aluminum, Cu, 50nickel-iron, 42nickel-iron, etc. can be mentioned as the example. 
When using especially the alloy of an iron system, in the manufacture approach of the 
semiconductor device of this invention, it becomes [ to use a magnet as a means of temporary 
immobilization in the metal mold cavity side of a metallic foil ] possible and is desirable so that 
it may mention later. 

[0017] In the semiconductor device of this invention, as for the coverage in the 1 main front face 
of the closure resin by the above metallic foils, considering as 50% or more is desirable, and it is 
70% or more more preferably. 

[0018] The ingredient of the closure resin in the semiconductor device of this invention can be 
used as the various well-known ingredients regularly used in a field for the time being. That is, 
what added the proper filler to heat resistant resin, such as an epoxy resin and polyimide resin, if 
needed can be mentioned as an example. 

[0019] and ~ as the conductor which connects the metallic foil which covered the front face 
through the interior of closure resin, and a grand lead in the semiconductor device of this 
invention - various kinds of metals, for example, aluminum, Au, and Cu, ~ or the organic 
material containing metal powder (for example, Ag) etc. is employable. 
[0020] Moreover, although it is a four-corners part on the front face of main of equipment 
preferably although the location of the conductor in the semiconductor device of this invention 
can be made arbitrary to the inner lead section of a grand lead linearly through the inside of 
closure resin if it is a location which can contact, and the number is arbitrary, about 1-4 pieces 
are suitable about one metallic foil. 

[0021] Furthermore, the cross-section configuration (cross-section configuration which meets in 
the direction which intersects perpendicularly in the direction which connects a metallic foil and 
a grand lead) of the conductor used in the semiconductor device of this invention is arbitrary, and 
when for example, a cross-section configuration is made circular, it is appropriate [ the 
dimension of the cross section ] for it to consider as the diameter of 100 micrometers - about 
5mm. 

[0022] In this invention, in order to ensure contact to the above conductors and a grand lead, the 
hollow which has the cross-section configuration and dimension of a conductor, and the 
configuration and dimension of an abbreviation EQC, or a through tube may be prepared in the 
contact location to the conductor of a grand lead. Moreover, in order to ensure contact to a 
conductor and a metallic foil, the tip of a conductor may be made to face even outside rather than 
a metallic foil, and the part which touches a metallic foil front face may be formed (refer to 
drawing 1 ). 

[0023] In each manufacture approach of the semiconductor device of this invention, when using 
the metallic foil as an iron system alloy as an approach of carrying out temporary immobilization 
of the metallic foil in a metal mold cavity side, the approach of adsorbing a metallic foil at a 
cavity with the magnet embedded in metal mold can be adopted as described above, and so that it 
may illustrate to drawing 2 . 

[0024] When using things other than an iron system alloy as a metallic foil, the hole for suction 
can be formed in metal mold, and the approach of carrying out suction adsorption of the metallic 



foil and the approach of forming the adhesives layer for temporary immobilization in the metal 
mold contact side side of a metallic foil can be adopted, however, an adhesives layer does not bar 
contact to a conductor in this case - as ~ a conductor ~ it is desirable to make it not prepare in 
the boundary region of a penetration part. 

[0025] In the approach filled up with a conductor inside moreover, the hole after fabricating the 
closure resin with which the hole was dug by preparing the pin extended in the closing motion 
direction of a mold in the inside of a metal mold cavity among the manufacture approaches of 
the semiconductor device of this invention - In order to be filled up with a conductor in a hole, 
in using a conductor as a metallic material In adopting the organic material which contains metal 
powder as a conductor that what is necessary is just to insert a pin-like conductor in the hole 
formed in closure resin Either the approach of solidifying, after pouring in the conductive 
organic material of a melting condition into a hole, or the approach of inserting into a hole the 
conductive organic material already solidified in the shape of a pin is employable. 
[0026] Moreover, in the approach of above-mentioned this invention, it is desirable to form 
beforehand in a metal mold cavity side the hole which has the configuration and dimension of 
this pin and an abbreviation EQC in closure resin at the metallic foil which carries out temporary 
immobilization corresponding to the location of the pin for forming a hole. 
[0027] on the other hand - the metal mold among the manufacture approaches of the 
semiconductor device of this invention ~ a through tube - forming ~ after [ a mold clamp ] and 
before closure resin impregnation - the through tube ~ minding - the inside of a cavity ~ a 
conductor ~ the approach of inserting a chip ~ setting ~ a conductor ~ either a metallic material 
or said conductive organic material of a solidification condition which was carried out is pointed 
out as a chip. 

[0028] moreover, before this resin impregnation - the inside of a cavity - a conductor ~ a 
conductor [ on the manufacture approach of this invention which inserts a chip, and as opposed 
to a grand lead ] ~ it is desirable to form a hollow etc. in the applicable part of a grand lead 
beforehand for the purpose of preventing a location gap of a chip. 
[0029] 

[Function] According to the semiconductor device of this invention, the metallic foil which 
covered one front face of closure resin is connected to a grand lead within closure resin by the 
conductor which results in a grand lead through the interior of closure resin. [ whether this 
structure fills up with a conductor the hole dug to closure resin in the resin seal process, and ] or 
this process — setting — before resin impregnation — the inside of a metal mold cavity — a 
conductor, since the member for enabling adoption of the manufacture approach of this invention 
excellent in the mass-production nature of inserting a chip, and grounding a metallic foil does not 
exist in the exterior of closure resin at all While it can become the structure for which it was 
suitable especially as electromagnetic wave shielding structure of the thin semiconductor device 
of a surface mount mold, the workability or productivity in a mounting process is not affected. 
[0030] 

[Embodiment of the Invention] Drawing 1 is typical drawing of longitudinal section of the 
gestalt of operation of this invention. While the closure of a part of semiconductor device 1 and 
leadframe 2 is carried out with closure resin 3, each lead and semiconductor device 1 of the 
leadframe 2 are mutually connected by the wire 4. 

[0031] The vertical side 3a and 3b of closure resin 3, i.e., the two main front faces of a 
semiconductor device, is covered with metallic foils 5a and 5b, respectively, and each of those 



metallic foils 5 a and 5b have flowed through them with the grand lead 20 of a leadframe 2 with 
Conductors 6a and 6b, respectively. 

[0032] namely, ~ each — while the end penetrated metallic foils 5a or 5b and Conductors 6a and 
6b have attended the exterior of closure resin 3, respectively, the other end reaches even the inner 
lead section of the grand lead 20 through the interior of closure resin 3, and contact is taken 
there, moreover, this example - setting — each — when Conductors 6a and 6b are formed with 
the organic material containing metal powder, the part which penetrates metallic foils 5 a and 5b, 
and faces outside serves as a major diameter as compared with other parts, a head is formed and 
that head contacts the front face of metallic foils 5a and 5b, these both positive contact is 
realized. 

[0033] Next, the manufacture approach of the gestalt operation of the above this invention is 
described. Drawing 2 (A) - (D) is the explanatory view having shown a part for the principal part 
of the manufacture approach in order with the typical sectional view. 

[0034] Before describing the procedure in a production process, when the metal mold 1 1 and 12 
of the vertical pair for closure resin shaping used for this manufacture approach is explained first, 
to each metal mold 1 1 and 12 the hole which two fields which are equivalent to the main front 
face of a semiconductor device among the cavity sides of metal mold 1 1 and 12 are alike, 
respectively, and is extended along the closing motion direction of metal mold 1 1 and 12 in the 
inside of a cavity while arranging the plate-like magnets 21 and 22 to the interior ~ the pin P for 
dawns has fixed. The die length of each of these pins P is die length to which the apical surface 
touches the front face of the grand lead 20 in the mold clamp condition. 

[0035] Now, using the above metal mold 1 1 and 12 for shaping, first, as shown in drawing 2 (A), 
temporary immobilization of the metallic foils 5a and 5b which consist of an iron system alloy is 
carried out in the cavity side of metal mold 1 1 and 12 using a suction force with magnets 21 and 
22, respectively, here -- each metallic foils 5a and 5b ~ a hole - the hole of a big diameter is 
formed a little rather than the diameter of Pin P, and it is made for Pin P to penetrate that 
corresponding to the location of the pin P for dawns In this condition, what connected the 
semiconductor device 1 and the leadframe 2 mutually with the wire 4 is arranged between metal 
mold 11 and 12. 

[0036] Next, as shown in (B), after performing eye a mold clamp of metal mold 1 1 and 12, as 
shown in (C), resin is poured in into a cavity, and closure resin 3 is fabricated. The 
semiconductor device obtained by the above closure resin forming cycles As shown in (D), the 
vertical side 3a and 3b of closure resin 3, i.e., the two main front faces, is covered with metallic 
foils 5 a and 5b, respectively, moreover, a hole ~ the holes 7a and 7b with which opening is 
carried out to the equipment exterior through metallic foils 5 a and 5b and closure resin 3, and the 
tip arrives at the front face of the inner lead section of the grand lead 20 were formed in the 
location corresponding to the arrangement location of the pin P for dawns. 
[0037] And the semiconductor device of the structure shown in drawing 1 is obtained by pouring 
in the conductive resin which makes it come to contain metal powder, such as Ag, into such each 
hole 7a and 7b, and making it solidify. In addition, on the occasion of impregnation of this 
conductive resin, the resin regurgitation mold equipped with the configuration corresponding to 
the head of Conductors 6a and 6b is used. 

[0038] The manufacture approach of the above this invention is applied and the example which 
actually manufactured the semiconductor device with the structure according to the structure 
actually shown in drawing 1 is described concretely below. While processing polyetherimide 
resin into one side of a 42%nickel-iron alloy (thickness of 15 micrometers) in the shape of [ of 



27mm angle ] a square using what carried out coating at the thickness of 5 micrometers as 
metallic foils 5 a and 5b, only one hole with a diameter of 2mm was dug to the corner. 
[0039] as the metal mold 1 1 and 12 shown in drawing 2 — QFP of 1.4mm thickness of 28mm 
angles ~ public funds ~ a mold ~ using ~ the up-and-down metal mold 1 1 and 12 ~ respectively 
- alike — a hole with a diameter of 1mm — the pin P for dawns was made to correspond to the 
hole location of the above-mentioned metallic foils 5a and 5b, and one fixed at a time. 
[0040] and the hole previously dug in the metallic foils 5a and 5b described above to the cavity 
side of the metal mold 1 1 and 12 so that a polyetherimide resin coating side may be turned to in a 
cavity ~ respectively ~ a hole - temporary immobilization was carried out using the suction 
force of magnets 21 and 22 so that the pin P for dawns might penetrate. 
[0041] Subsequently, by pouring in a mold clamp meal and resin and fabricating closure resin 3, 
after setting the semiconductor device 1 connected to the leadframe 2 of 168 pins, and this in 
metal mold 1 1 and 12 The semiconductor device with which the two main front faces 3 a and 3b 
were covered by metallic foils 5 a and 5b, and the holes 7a and 7b per piece were dug to each of 
that main front face, respectively was obtained. 

[0042] The semiconductor device to which the wrap metallic foils 5a and 5b flowed through 
each main front face in the grand lead 20 within closure resin 3 with one conductors 6a and 6b, 
respectively was obtained after shaping by being filled up with the epoxy resin which contains 
Ag impalpable powder 80% of the weight in each hole 7a and 7b, and making it solidify. 
[0043] Thus, having fully flowed was checked when the flow with each metallic foils 5a and 5b 
of a semiconductor device and the grand lead 20 which were acquired was checked. Next, other 
approaches for manufacturing the semiconductor device of the structure shown in drawing 1 are 
described. 

[0044] Drawing 3 is drawing in which (A) - (D) shows a part for the principal part of the 
manufacture ****** in order with a typical sectional view. In the location corresponding to each 
main front face of a semiconductor device, the through tube H which makes a cavity and the 
outside of metal mold open for free passage is formed in the metal mold 101,102 for closure 
resin shaping used in this manufacture approach. Moreover, the magnets 21 and 22 for carrying 
out temporary immobilization of the metallic foils 5a and 5b like the example of drawing 2 are 
formed in each metal mold 101,102. 

[0045] In this manufacture approach, the hole is beforehand formed in the location 
corresponding to the through tube H of metal mold 101,102 at metallic foils 5a and 5b, 
temporary immobilization of the metallic foils 5a and 5b is carried out in a cavity side so that 
that hole may be in agreement with a through tube H, respectively, and a semiconductor device 1 
and a leadframe 2 are set between metal mold 101,102 (A). 

[0046] Next, as shown in (C), the pin-like conductors 6a and 6b are inserted into a cavity through 
each through tube H, and the tip is made to contact the inner lead section of the grand lead 20 the 
back a mold clamp of metal mold 101,102, as shown in (B). In this example, the pin-like 
conductors 6a and 6b are made into the thing of the rivet who has a head like illustration, and are 
made into the condition that that head contacted on the front face of metallic foils 5a and 5b in 
the insertion condition, respectively in the cavity. 

[0047] Then, as shown in (D), closure resin 3 is poured in and fabricated in a cavity. The 
semiconductor device which has by this structure equivalent to what was shown in drawing 1 is 
obtained. Next, the gestalt of other operations of the semiconductor device of this invention is 
described. 



[0048] Drawing 4 is the typical sectional view showing the configuration. The gestalt of this 
operation has the description in the point are making the metallic foil 50 for that component 
loading both [ metallic foil / in one main front face / point / for electromagnetic wave shielding ] 
use using the multilayer leadframe 200 that the laminating of the leadframe body 201 and the 
metallic foil 50 for component loading was carried out through the adhesives layer 202. 
[0049] That is, in this example, closure resin 3 is fabricated so that only the component loading 
side side of the metallic foil 50 for component loading of the multilayer leadframe 200 may be 
closed, it constitutes the so-called one side mold type of semiconductor device, and has structure 
in which one side of the metallic foil 50 for component loading covered one main front face of a 
semiconductor device, moreover, the main front face of another side is covered by the 
completely same metallic foil 5a as a previous example ~ having - the metallic foil 5a -- the 
same, same conductor as a previous example — it has flowed in the grand lead 20 of the 
leadframe body 201 by 6a. 

[0050] And the metallic foil 50 of the multilayer leadframe 200 has flowed in the grand lead 20 
with the conductor 60 which penetrates the adhesives layer 202. Also in this drawing 4 , the 
conductors 6a and 60 with which the two main front faces of a semiconductor device are covered 
with metallic foils 5a and 50, respectively, and each of those metallic foils 5a and 50 pass along 
closure resin 3 or the adhesives layer 202 connect with the grand lead 20 inside a semiconductor 
device, and an electromagnetic wave shielding function equivalent to the structure shown in 
drawing 1 can be demonstrated with them. 

[0051] About the manufacture approach of the semiconductor device of the structure shown in 
this drawing 4 Formation of 6a can apply the approach of drawing 2 or drawing 3 as it is, and is 
related with a conductor 60. metallic foil 5a and a conductor - For example, the hole for making 
a metallic foil 50 penetrate a conductor 60 at the time of manufacture of the multilayer leadframe 
200 is dug. The adhesives layer 202 is formed in the whole surface of a metallic foil 50 [ near the 
perimeter of the hole ]. After joining the leadframe body 201 and a metallic foil 50 mutually 
through the adhesives layer 200, approaches, such as obtaining a conductor 60, are employable 
by injecting conductive resin into the non-existed part of the adhesives layer 202 currently 
formed in the hole and perimeter of a metallic foil 50, and solidifying it. 
[0052] 

[Effect of the Invention] According to the semiconductor device of this invention, wiring for the 
touch-down of a metallic foil etc. does not exist out of a semiconductor device, but since the 
metallic foil which covered the front face of closure resin has flowed in the grand lead inside 
equipment with the conductor passing through the interior of closure resin, especially, it can 
apply to thin semiconductor devices, such as a surface mount mold, and it is reliable and 
electromagnetic wave shielding which does not affect a mounting process at all can be attained. 
[0053] Moreover, the structure of the semiconductor device of this invention of making it 
flowing through a metallic foil and a grand lead within closure resin enables application of the 
manufacture approach of this invention which makes connection with the grand lead of the 
metallic foil in the set list of the metallic foil for electromagnetic wave shielding in the forming 
cycle of closure resin, and enables mass production of the high yield at the basis of high 
productivity. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the semiconductor device of a plastic molded 
type, semiconductor device, and the manufacture approach of the plastic molded type equipped 
with the electromagnetic wave shielding function in more detail about the manufacture approach. 

PRIOR ART 



[Description of the Prior Art] The need for the electromagnetic wave shielding is becoming still 
larger with improvement in the speed of actuation of a semiconductor device in recent years. It is 
cheap, and excels in mass-production nature, and the electromagnetic shielding function is 
demanded with the natural thing also about the semiconductor device of the plastic molded type 
currently used abundantly especially at the noncommercial use. 

[0003] Although much proposals are already made about electromagnetic wave shielding of a 
semiconductor device, fundamentally, the main front face of a semiconductor device was 
covered with conductive ingredients, such as a metal plate and a metallic foil, and it has already 
become clear that it is an effective solution to take the structure of grounding the conductive 
ingredient. 

[0004] within closure resin , it become the island of touch-down potential in which the 
semiconductor device be carried , it hang from a conductor , and a pin connect , while put the 
shielding plate which consist of a conductive ingredient on the top face of closure resin , it hang , 
a pin pull out outside from the side face of closure resin , it bend towards the upper part , and the 
structure linked to a shielding plate be indicate by the former , for example , JP,4-277661,A , as a 
concrete proposal of electromagnetic wave shielding with such fundamental structure . 
[0005] Moreover, the front face of closure resin is plastered with the electric conduction film, 
and the structure which connected the electric conduction film by the external piece of 
connection to the grounded circuit of the substrate carrying a semiconductor device is indicated 
by JP,62-4347,A. 

EFFECT OF THE INVENTION 



[Effect of the Invention] According to the semiconductor device of this invention, wiring for the 
touch-down of a metallic foil etc. does not exist out of a semiconductor device, but since the 
metallic foil which covered the front face of closure resin has flowed in the grand lead inside 
equipment with the conductor passing through the interior of closure resin, especially, it can 
apply to thin semiconductor devices, such as a surface mount mold, and it is reliable and 
electromagnetic wave shielding which does not affect a mounting process at all can be attained. 
[0053] Moreover, the structure of the semiconductor device of this invention of making it 
flowing through a metallic foil and a grand lead within closure resin enables application of the 
manufacture approach of this invention which makes connection with the grand lead of the 
metallic foil in the set list of the metallic foil for electromagnetic wave shielding in the forming 
cycle of closure resin, and enables mass production of the high yield at the basis of high 
productivity. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, facing taking the above mentioned 
fundamental structure the effective thing is proved to electromagnetic wave shielding of a 
semiconductor device that it is, and becoming a problem will be the point whether to become 
what was excellent in dependability at the productivity list, if it has the concrete structure what. 
[0007] Among each proposal illustrated previously, although it is necessary to bend so that the 
shielding [ which was pulled out outside from the side face of closure resin in the former thing ] 
plate which hung and was put on the top face of closure resin in the pin may be touched It is 
difficult to realize such a process by the high yield on the basis of good productivity, and to 
present mass production, and in the latter thing It is necessary to connect the grounded circuit of 
a substrate with the electric conduction film on the top face of equipment using an external 
member, and there is a problem of reducing the workability or productivity in a mounting 
process, at the time of mounting of a semiconductor device. 

[0008] Moreover, also in which proposal, in order to hang the touch-down of a conductive 
ingredient prepared in the top face of closure resin on the outside of closure resin and to perform 
it by the pin or the external piece of connection, especially thickness is unsuitable for applying to 
the thin semiconductor device for surface mounts which is about 0.4-2.0mm. 
[0009] This invention aims at offer of the manufacture approach to the semiconductor device 
which was made in view of such the actual condition, has effective electromagnetic wave 
shielding structure, and has the structure which can be mass-produced on the basis of high 
productivity and dependability, moreover applies to the above semiconductor devices for thin 
surface mounts, and has effective structure especially. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
semiconductor device of this invention is characterized by the metallic foil by having flowed 
with the grand lead concerned in the semiconductor device to which the closure of a 
semiconductor device and a part of leadframe was carried out with closure resin with the 
conductor which reaches the grand lead of a leadframe through the inside of closure resin while 
at least 1 front face of closure resin is covered with the metallic foil. 

[001 1] Moreover, the manufacture approach of the semiconductor device of this invention is an 
approach of manufacturing the semiconductor device which has the above-mentioned 
configuration. While fixing the pin extended in the metal mold closing motion direction in the 
inside of the metal mold cavity at least to one side of the metal mold of the pair for closure resin 
shaping In the condition of having carried out temporary immobilization of the metallic foil in 
the condition of having made the metal mold cavity side penetrating the above-mentioned pin, 
and having arranged the semiconductor device and a part of leadframe inside metal mold the 
hole after obtaining the semiconductor device with which the hole of closure resin which the 
whole surface is covered by the metallic foil at least, and reaches the grand lead of a leadframe 
through the metallic foil and closure resin was dug by mold clamp carrying out and pouring in 
resin ~ it characterizes by being filled up with a conductor inside. 

[0012] As other methods of manufacturing a semiconductor device with the same configuration, 
furthermore, in this invention While forming at least in one side of the metal mold of the pair for 
closure resin shaping the through tube which passes to a metal mold cavity The metallic foil by 



which a hole or opening was formed in the metal mold cavity side in the predetermined location 
After mold clamp carrying out in the condition of having carried out temporary immobilization 
so that the hole, or opening and the above-mentioned through tube might lap, and having 
arranged the semiconductor device and a part of leadframe inside metal mold, the above- 
mentioned through tube ~ minding - the inside of a metal mold cavity ~ a conductor ~ insert a 
chip, the tip is made to result even in the grand lead of a leadframe, and the approach of 
subsequently to the interior of metal mold pouring in resin can also be adopted. 
[0013] In the semiconductor device of this invention, although the field of the closure resin 
covered with a metallic foil should just be either while on the two front faces of main of a 
semiconductor device, it is more desirable to cover both main front faces. 
[0014] Moreover, if it is in the semiconductor device using a multilayer leadframe a wrap case 
about the both sides on the two front faces of main of a semiconductor device, one metallic foil 
may be made to use also [ metallic foil / for semiconductor device loading ] by the metallic foil 
in the semiconductor device of this invention (refer to drawing 4 ). 

[0015] As for the thickness of the metallic foil which covers the front face of closure resin in this 
invention, it is desirable to be referred to as 10 micrometers or more and 40 micrometers or less, 
and to this metallic foil, it is desirable to prepare a heat-resistant organic material layer with a 
thickness of 0.1-50 micrometers in the contact surface with closure resin, when making an 
adhesive property with closure resin good. Although use of various well-known heat-resisting 
material is possible as such a heat-resistant organic material, an epoxy resin, polyimide resin, 
carbodiimide resin, polyetherimide resin, etc. can specifically be mentioned. Moreover, it is 
desirable to form the marking layer which applied the ingredient which added the suitable 
pigment for the same heat-resistant organic material as the above in the field which becomes the 
front-face side of the semiconductor device of this metallic foil. 

[0016] Although especially the quality of the material of the metallic foil used in this invention is 
not limited, aluminum, Cu, 50nickel-iron, 42nickel-iron, etc. can be mentioned as the example. 
When using especially the alloy of an iron system, in the manufacture approach of the 
semiconductor device of this invention, it becomes [ to use a magnet as a means of temporary 
immobilization in the metal mold cavity side of a metallic foil ] possible and is desirable so that 
it may mention later. 

[0017] In the semiconductor device of this invention, as for the coverage in the 1 main front face 
of the closure resin by the above metallic foils, considering as 50% or more is desirable, and it is 
70% or more more preferably. 

[0018] The ingredient of the closure resin in the semiconductor device of this invention can be 
used as the various well-known ingredients regularly used in a field for the time being. That is, 
what added the proper filler to heat resistant resin, such as an epoxy resin and polyimide resin, if 
needed can be mentioned as an example. 

[0019] and ~ as the conductor which connects the metallic foil which covered the front face 
through the interior of closure resin, and a grand lead in the semiconductor device of this 
invention - various kinds of metals, for example, aluminum, Au, and Cu, ~ or the organic 
material containing metal powder (for example, Ag) etc. is employable. 
[0020] Moreover, although it is a four-corners part on the front face of main of equipment 
preferably although the location of the conductor in the semiconductor device of this invention 
can be made arbitrary to the inner lead section of a grand lead linearly through the inside of 
closure resin if it is a location which can contact, and the number is arbitrary, about 1-4 pieces 
are suitable about one metallic foil. 



[0021] Furthermore, the cross-section configuration (cross-section configuration which meets in 
the direction which intersects perpendicularly in the direction which connects a metallic foil and 
a grand lead) of the conductor used in the semiconductor device of this invention is arbitrary, and 
when for example, a cross-section configuration is made circular, it is appropriate [ the 
dimension of the cross section ] for it to consider as the diameter of 100 micrometers - about 
5mm. 

[0022] In this invention, in order to ensure contact to the above conductors and a grand lead, the 
hollow which has the cross-section configuration and dimension of a conductor, and the 
configuration and dimension of an abbreviation EQC, or a through tube may be prepared in the 
contact location to the conductor of a grand lead. Moreover, in order to ensure contact to a 
conductor and a metallic foil, the tip of a conductor may be made to face even outside rather than 
a metallic foil, and the part which touches a metallic foil front face may be formed (refer to 
drawing 1 ). 

[0023] In each manufacture approach of the semiconductor device of this invention, when using 
the metallic foil as an iron system alloy as an approach of carrying out temporary immobilization 
of the metallic foil in a metal mold cavity side, the approach of adsorbing a metallic foil at a 
cavity with the magnet embedded in metal mold can be adopted as described above, and so that it 
may illustrate to drawing 2 . 

[0024] When using things other than an iron system alloy as a metallic foil, the hole for suction 
can be formed in metal mold, and the approach of carrying out suction adsorption of the metallic 
foil and the approach of forming the adhesives layer for temporary immobilization in the metal 
mold contact side side of a metallic foil can be adopted, however, an adhesives layer does not bar 
contact to a conductor in this case - as - a conductor ~ it is desirable to make it not prepare in 
the boundary region of a penetration part. 

[0025] In the approach filled up with a conductor inside moreover, the hole after fabricating the 
closure resin with which the hole was dug by preparing the pin extended in the closing motion 
direction of a mold in the inside of a metal mold cavity among the manufacture approaches of 
the semiconductor device of this invention ~ In order to be filled up with a conductor in a hole, 
in using a conductor as a metallic material In adopting the organic material which contains metal 
powder as a conductor that what is necessary is just to insert a pin-like conductor in the hole 
formed in closure resin Either the approach of solidifying, after pouring in the conductive 
organic material of a melting condition into a hole, or the approach of inserting into a hole the 
conductive organic material already solidified in the shape of a pin is employable. 
[0026] Moreover, in the approach of above-mentioned this invention, it is desirable to form 
beforehand in a metal mold cavity side the hole which has the configuration and dimension of 
this pin and an abbreviation EQC in closure resin at the metallic foil which carries out temporary 
immobilization corresponding to the location of the pin for forming a hole. 
[0027] on the other hand ~ the metal mold among the manufacture approaches of the 
semiconductor device of this invention - a through tube ~ forming - after [ a mold clamp ] and 
before closure resin impregnation ~ the through tube — minding - the inside of a cavity ~ a 
conductor - the approach of inserting a chip - setting - a conductor - either a metallic material 
or said conductive organic material of a solidification condition which was carried out is pointed 
out as a chip. 

[0028] moreover, before this resin impregnation - the inside of a cavity - a conductor ~ a 
conductor [ on the manufacture approach of this invention which inserts a chip, and as opposed 



to a grand lead ] - it is desirable to form a hollow etc. in the applicable part of a grand lead 
beforehand for the purpose of preventing a location gap of a chip. 



OPERATION 



[Function] According to the semiconductor device of this invention, the metallic foil which 
covered one front face of closure resin is connected to a grand lead within closure resin by the 
conductor which results in a grand lead through the interior of closure resin. [ whether this 
structure fills up with a conductor the hole dug to closure resin in the resin seal process, and ] or 
this process ~ setting ~ before resin impregnation — the inside of a metal mold cavity — a 
conductor, since the member for enabling adoption of the manufacture approach of this invention 
excellent in the mass-production nature of inserting a chip, and grounding a metallic foil does not 
exist in the exterior of closure resin at all While it can become the structure for which it was 
suitable especially as electromagnetic wave shielding structure of the thin semiconductor device 
of a surface mount mold, the workability or productivity in a mounting process is not affected. 
[0030] 

[Embodiment of the Invention] Drawing 1 is typical drawing of longitudinal section of the 
gestalt of operation of this invention. While the closure of a part of semiconductor device 1 and 
leadframe 2 is carried out with closure resin 3, each lead and semiconductor device 1 of the 
leadframe 2 are mutually connected by the wire 4. 

[0031] The vertical side 3a and 3b of closure resin 3, i.e., the two main front faces of a 
semiconductor device, is covered with metallic foils 5a and 5b, respectively, and each of those 
metallic foils 5a and 5b have flowed through them with the grand lead 20 of a leadframe 2 with 
Conductors 6a and 6b, respectively. 

[0032] namely, -- each -- while the end penetrated metallic foils 5a or 5b and Conductors 6a and 
6b have attended the exterior of closure resin 3, respectively, the other end reaches even the inner 
lead section of the grand lead 20 through the interior of closure resin 3, and contact is taken 
there, moreover, this example -- setting -- each ~ when Conductors 6a and 6b are formed with 
the organic material containing metal powder, the part which penetrates metallic foils 5a and 5b, 
and faces outside serves as a major diameter as compared with other parts, a head is formed and 
that head contacts the front face of metallic foils 5a and 5b, these both positive contact is 
realized. 

[0033] Next, the manufacture approach of the gestalt operation of the above this invention is 
described. Drawing 2 (A) - (D) is the explanatory view having shown a part for the principal part 
of the manufacture approach in order with the typical sectional view. 

[0034] Before describing the procedure in a production process, when the metal mold 1 1 and 12 
of the vertical pair for closure resin shaping used for this manufacture approach is explained first, 
to each metal mold 1 1 and 12 the hole which two fields which are equivalent to the main front 
face of a semiconductor device among the cavity sides of metal mold 1 1 and 12 are alike, 
respectively, and is extended along the closing motion direction of metal mold 1 1 and 12 in the 
inside of a cavity while arranging the plate-like magnets 21 and 22 to the interior ~ the pin P for 
dawns has fixed. The die length of each of these pins P is die length to which the apical surface 
touches the front face of the grand lead 20 in the mold clamp condition. 

[0035] Now, using the above metal mold 1 1 and 12 for shaping, first, as shown in drawing 2 (A), 
temporary immobilization of the metallic foils 5a and 5b which consist of an iron system alloy is 



carried out in the cavity side of metal mold 1 1 and 12 using a suction force with magnets 21 and 
22, respectively, here - each metallic foils 5a and 5b - a hole — the hole of a big diameter is 
formed a little rather than the diameter of Pin P, and it is made for Pin P to penetrate that 
corresponding to the location of the pin P for dawns In this condition, what connected the 
semiconductor device 1 and the leadframe 2 mutually with the wire 4 is arranged between metal 
mold 11 and 12. 

[0036] Next, as shown in (B), after performing eye a mold clamp of metal mold 1 1 and 12, as 
shown in (C), resin is poured in into a cavity, and closure resin 3 is fabricated. The 
semiconductor device obtained by the above closure resin forming cycles As shown in (D), the 
vertical side 3a and 3b of closure resin 3, i.e., the two main front faces, is covered with metallic 
foils 5a and 5b, respectively, moreover, a hole -- the holes 7a and 7b with which opening is 
carried out to the equipment exterior through metallic foils 5a and 5b and closure resin 3, and the 
tip arrives at the front face of the inner lead section of the grand lead 20 were formed in the 
location corresponding to the arrangement location of the pin P for dawns. 
[0037] And the semiconductor device of the structure shown in drawing 1 is obtained by pouring 
in the conductive resin which makes it come to contain metal powder, such as Ag, into such each 
hole 7a and 7b, and making it solidify. In addition, on the occasion of impregnation of this 
conductive resin, the resin regurgitation mold equipped with the configuration corresponding to 
the head of Conductors 6a and 6b is used. 

[0038] The manufacture approach of the above this invention is applied and the example which 
actually manufactured the semiconductor device with the structure according to the structure 
actually shown in drawing 1 is described concretely below. While processing polyetherimide 
resin into one side of a 42%nickel-iron alloy (thickness of 15 micrometers) in the shape of [ of 
27mm angle ] a square using what carried out coating at the thickness of 5 micrometers as 
metallic foils 5a and 5b, only one hole with a diameter of 2mm was dug to the corner. 
[0039] as the metal mold 1 1 and 12 shown in drawing 2 -- QFP of 1.4mm thickness of 28mm 
angles -- public funds -- a mold - using -- the up-and-down metal mold 1 1 and 12 - respectively 
- alike - a hole with a diameter of 1mm - the pin P for dawns was made to correspond to the 
hole location of the above-mentioned metallic foils 5a and 5b, and one fixed at a time. 
[0040] and the hole previously dug in the metallic foils 5a and 5b described above to the cavity 
side of the metal mold 1 1 and 12 so that a polyetherimide resin coating side may be turned to in a 
cavity ~ respectively ~ a hole - temporary immobilization was carried out using the suction 
force of magnets 21 and 22 so that the pin P for dawns might penetrate. 

[0041] Subsequently, by pouring in a mold clamp meal and resin and fabricating closure resin 3, 
after setting the semiconductor device 1 connected to the leadframe 2 of 168 pins, and this in 
metal mold 1 1 and 12 The semiconductor device with which the two main front faces 3a and 3b 
were covered by metallic foils 5a and 5b, and the holes 7a and 7b per piece were dug to each of 
that main front face, respectively was obtained. 

[0042] The semiconductor device to which the wrap metallic foils 5a and 5b flowed through 
each main front face in the grand lead 20 within closure resin 3 with one conductors 6a and 6b, 
respectively was obtained after shaping by being filled up with the epoxy resin which contains 
Ag impalpable powder 80% of the weight in each hole 7a and 7b, and making it solidify. 
[0043] Thus, having fully flowed was checked when the flow with each metallic foils 5a and 5b 
of a semiconductor device and the grand lead 20 which were acquired was checked. Next, other 
approaches for manufacturing the semiconductor device of the structure shown in drawing 1 are 
described. 



[0044] Drawing 3 is drawing in which (A) - (D) shows a part for the principal part of the 
manufacture ****** in order with a typical sectional view. In the location corresponding to each 
main front face of a semiconductor device, the through tube H which makes a cavity and the 
outside of metal mold open for free passage is formed in the metal mold 101,102 for closure 
resin shaping used in this manufacture approach. Moreover, the magnets 21 and 22 for carrying 
out temporary immobilization of the metallic foils 5a and 5b like the example of drawing 2 are 
formed in each metal mold 101,102. 

[0045] In this manufacture approach, the hole is beforehand formed in the location 
corresponding to the through tube H of metal mold 101,102 at metallic foils 5a and 5b, 
temporary immobilization of the metallic foils 5a and 5b is carried out in a cavity side so that 
that hole may be in agreement with a through tube H, respectively, and a semiconductor device 1 
and a leadframe 2 are set between metal mold 101,102 (A). 

[0046] Next, as shown in (C), the pin-like conductors 6a and 6b are inserted into a cavity through 
each through tube H, and the tip is made to contact the inner lead section of the grand lead 20 the 
back a mold clamp of metal mold 101,102, as shown in (B). In this example, the pin-like 
conductors 6a and 6b are made into the thing of the rivet who has a head like illustration, and are 
made into the condition that that head contacted on the front face of metallic foils 5a and 5b in 
the insertion condition, respectively in the cavity. 

[0047] Then, as shown in (D), closure resin 3 is poured in and fabricated in a cavity. The 
semiconductor device which has by this structure equivalent to what was shown in drawing 1 is 
obtained. Next, the gestalt of other operations of the semiconductor device of this invention is 
described. 

[0048] Drawing 4 is the typical sectional view showing the configuration. The gestalt of this 
operation has the description in the point are making the metallic foil 50 for that component 
loading both [ metallic foil / in one main front face / point / for electromagnetic wave shielding ] 
use using the multilayer leadframe 200 that the laminating of the leadframe body 201 and the 
metallic foil 50 for component loading was carried out through the adhesives layer 202. 
[0049] That is, in this example, closure resin 3 is fabricated so that only the component loading 
side side of the metallic foil 50 for component loading of the multilayer leadframe 200 may be 
closed, it constitutes the so-called one side mold type of semiconductor device, and has structure 
in which one side of the metallic foil 50 for component loading covered one main front face of a 
semiconductor device, moreover, the main front face of another side is covered by the 
completely same metallic foil 5a as a previous example — having — the metallic foil 5a — the 
same, same conductor as a previous example ~ it has flowed in the grand lead 20 of the 
leadframe body 201 by 6a. 

[0050] And the metallic foil 50 of the multilayer leadframe 200 has flowed in the grand lead 20 
with the conductor 60 which penetrates the adhesives layer 202. Also in this drawing 4 , the 
conductors 6a and 60 with which the two main front faces of a semiconductor device are covered 
with metallic foils 5a and 50, respectively, and each of those metallic foils 5a and 50 pass along 
closure resin 3 or the adhesives layer 202 connect with the grand lead 20 inside a semiconductor 
device, and an electromagnetic wave shielding function equivalent to the structure shown in 
drawing 1 can be demonstrated with them. 

[0051] About the manufacture approach of the semiconductor device of the structure shown in 
this drawing 4 Formation of 6a can apply the approach of drawing 2 or drawing 3 as it is, and is 
related with a conductor 60. metallic foil 5a and a conductor ~ For example, the hole for making 
a metallic foil 50 penetrate a conductor 60 at the time of manufacture of the multilayer leadframe 



200 is dug. The adhesives layer 202 is formed in the whole surface of a metallic foil 50 [ near the 
perimeter of the hole ]. After joining the leadframe body 201 and a metallic foil 50 mutually 
through the adhesives layer 200, approaches, such as obtaining a conductor 60, are employable 
by injecting conductive resin into the non-existed part of the adhesives layer 202 currently 
formed in the hole and perimeter of a metallic foil 50, and solidifying it. 

[Brief Description of the Drawings] 

[Drawing 1] The typical sectional view showing the structure of the gestalt of operation of the 
semiconductor device of this invention 

[Drawing 2] The procedure explanatory view of the example of the manufacture approach of this 

invention for obtaining a semiconductor device with the structure of drawing 1 

[Drawing 3] The procedure explanatory view of other examples of the manufacture approach of 

this invention for obtaining a semiconductor device with the structure of drawing 1 

[Drawing 41 The typical sectional view showing the structure of the gestalt of other operations of 

the semiconductor device of this invention 

[Description of Notations] 

1 Semiconductor Device 

2 Leadframe 

20 Grand Lead 

3 Closure Resin 

3a, 3b Main front face 
5a, 5b Metallic foil 
6a, 6b Conductor 
11 12,101,102 Metal mold 

21 22 Magnet 
H Through tube 

P a hole - the pin for dawns 

50 Metallic Foil for Component Loading 

60 Conductor 

200 Multilayer Leadframe 

201 Leadframe Body 

202 Adhesives Layer 
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[Drawing 1] 
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[Drawing 3] 



